Experiments on rats and other animals by Sherman & Boynton ( I~z s ) , Kerppola (1930) and Moore (193 I ) have established that the body's main stores of vitamin A are in the liver; thus the hepatic concentration provides a convenient index of the body's vitamin A status.
Many studies have been carried out to determine a value for the vitamin A reserve that may be considered typical for the normal human being, and also to discover whether in any diseases other than deficiency diseases low vitamin A reserves occur. No values have been recorded for New Zealanders, and it was thought of interest to study the reserves in inhabitants of a primary producing country where butter consumption is high and pharmaceutical prescriptions free.
E X P E R I M E N T A L
Vitamin A was determined by a modification of the U.S. Pharmacopoeia, XIV (1950) method.
Autopsy samples of about 5 g were weighed into screw-capped bottles and covered with 5 yo (w/w) aqueous KOH (Moore, 1937) . Specimens from centres other than Dunedin were up to z days in airmail transit, but control experiments showed that no loss was likely under these conditions. For analysis, the specimen was transferred to a flask with low U.V. transmission to which were added 30 ml95 % ethanol containing 30 mg pyrogallol and z ml50% (w/w) aqueous KOH. The mixture was refluxed on a water-bath for 30 min, cooled and transferred to a separating funnel. A total of 30 ml water was used to rinse the flask, the washings being added to the liquid in the funnel. The solution was extracted four times with 25 ml portions of freshly redistilled diethyl ether. The ether extracts were combined and repeatedly washed with 50 ml portions of water, with only gentle shaking at first until the wash water gave no colour with phenolphthalein. The washed ether extract was dried with 5-10 g anhydrous Na,SO, and transferred to a IOO ml volumetric flask of low U.V. transmission. The Na,SO, was rinsed four times with small portions of ether, the rinsings being added to the main extract, which was then made up to volume. Quantitative removal of vitamin A from the Na,SO, was demonstrated by the absence of colour formation on the addition of a few drops of SbCl, reagent to the dry residue. (1950) .
When irrelevant absorption was excessive, a further portion of the ether extract was evaporated and the residue taken up in chloroform for the determination of the vitamin A content with the Carr-Price reagent by the method of Cama, Collins & Morton (195 I) .
R E S U L T S
Mean and median values. Of the 111 samples of liver analysed, forty-seven were obtained during 1951 and sixty-four in 1960-1. As the results for these two groups were similar, they have been treated as a single group for the purposes of this paper. Although the total number is not large, we are reporting the results because there is no immediate prospect of extending the series. The age of the subjects ranged from o (stillborn) to 85 years. The range of distribution of vitamin A concentrations in the livers of seventy-five subjects over 10 years of age is shown in Fig. I . The exceptionally high value for a young adult of 10 438 i.u./g, associated with an unusually high daily prescription of vitamin A, was not included in the general series, being considered atypical.
In thirty-nine children dying under 10 years of age the mean was 1041.4 i.u./g, the median being 353 i.u./g. In these subjects 60% were closely grouped in the range 0-500 i.u./g. Here also were some unusually high values, e.g. 4720 and 6878 i.u./g.
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The mean for samples from IIO adults and children was 1006 i.u./g, the median being 757 i.u./g. Vitamin A in relation to age. The findings for successive age periods are arranged in Table I .
The table demonstrates that there was a lower median value for infants under I year of age than for those in other age groups. Children from I to 10 years had markedly higher liver stores (with a median value of 1982 i.u./g) than other groups; among adults the range was wide, with little variation between age groups.
Vitamin A in relation to disease. The subjects were divided into groups according to primary cause of death. This type of classification has many limitations but certain information may be obtained from the figures summarized in Table 2 . There was little variation between groups except among that of fifteen neonatal deaths (up to 11 days after birth in this series) in which the level was considerably lower, and much narrower in range, than in other groups. It was, nevertheless, much higher than the mean of 27 i.u./g recorded by Ellison & Moore (1937) for a group of eleven deaths among children under 4 weeks of age in Britain, or Wolff's (1932) mean of 42 i.u./g for a group of forty-two deaths among newborn Dutch children, of whom eighteen were premature. I n the latter series one infant had 240 i.u./g, in the liver. and fourteen had no perceptible vitamin A.
D I S C U S S I O N
In Table 3 we include our New Zealand values with those previously recorded in other countries. The New Zealand subjects had a higher mean amount of liver vitamin A than had those studied in other countries. In the accidental-death group, the mean of I I 10 i.u./g for the thirteen in the New Zealand series is about 1.5 times the mean for twenty-three reported by Ralli Two exceptional cases are not listed in Table 2 : one was a 68-year-old male who died of inanition, with a hepatic content of only 16 i.u./g; the other, an 8-year-old child with a familial renal defect, died from nephrosis after a considerable period in hospital, with a level of 6878 i.u./g. Because of extraordinary contributing factors, the unusually high finding of 10 438 i.u./g in a 21-year-old male was excluded from all previous categories. Four months before his death, an unsuccessful attempt at suicide by swallowing caustic soda had caused ulceration of the oesophagus and stomach. A stricture required surgery and tube-feeding, diabetes complicated the situation, and inanition developed. While in hospital this man was prescribed 50 ooo i.u. vitamin A daily, apart from the vitamin present in the synthetic tube-feed. The pathologist's report stated that the appearance of the liver cells was normal. (1943) for the dietaries of basic wage-earners (tramwaymen and boot operatives) and their families, who showed high intakes of vitamin A and carotene.
(2) Studies in other countries, with which our figures have been compared, were for the most part made before vitamin A became a regular addition there to table margarine and before the use of fish-liver oils became widespread.
(3) Infant welfare services in New Zealand have a wide coverage, the percentage coming under supervision being 88.6 (Consultative Committee on Infant and Preschool Health Services, 1960). Though there is no national scheme for supplying welfare foods, the use of fish-liver oils for infants is begun early and is virtually universal; further, many children are given fish oils as a prophylactic measure in winter-time against rickets and also supposedly to prevent winter colds.
(4) Many adults also yield to the persuasion of advertisements for vitamins and either purchase proprietary mixtures or else take advantage of free pharmaceutical benefits by seeking a prescription from their doctor.
S U M M A R Y
I. Determinations of the vitamin A content of liver from I I O autopsies of New Zealand subjects indicated that there were considerable variations but a high median value (757 i.u./g) compared with figures reported from other countries.
2. Children from I to 10 years had higher liver stores (median 1982 i.u./g) than adults, for 61.3 % of whom the values were within the range 300-1199 i.u./g.
3.
For fourteen subjects dying from accidents, the median value was 1256 i.u./g. 4. Those undergoing neonatal deaths showed the lowest amounts (median 102 i.u./g), though these were higher than those generally reported for other countries.
5.
The findings are ascribed to a liberal intake of butter, a dietary with ample vitamin A and carotene, and the wide use of medicinal preparations containing or made from fish-liver oils, particularly for infants and children.
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